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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments with respect to claims 5, 8, 10, 1 1 and 15 filed on 10/18/05 have been 
considered but are moot in view of the new ground(s) of rejection. 

Referring to claim 5, Applicant's arguments, see pages 2-5, filed on 10/18/05, with 
respect to the rejection(s) under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al. 
U.S. Patent 6,044,128 in view of Date et al. U.S. Patent 5,973,558 have been fully considered 
and are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made under 35 U.S.C. 102(e) as being 
anticipated by Tomisaki et al. U.S. Patent 6,696,687. 

Referring to claim 15, the response is considered necessary, since the Tanaka reference 
(U.S. Patent 6,044,128), will continue to be used to meet several of the claimed limitations. 
The claim 15 does not disclose the limitations "a correction control circuit for supplying a 
gate voltage with a polarity opposite to the gate voltage pulse to at least a part of the gate 
electrodes of the thin film transistors used for the X-ray imaging device, and the correction 
control circuit supplies the gate electrode with a gate voltage having a polarity of a direction 
that makes the mean value of the driver gate pulses at operating period be zero or reduced, 
during non-image reading period of the X-ray imaging device" as recited in claim 5 which 
teaching shift in threshold voltage can be eliminated or reduced. Therefore, the claim 15 is 
rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al. U.S. Patent 
6,044,128 in view of Kamimura U.S. Patent 6,081,015. 
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2. Since a new ground of rejection is being applied against unamended claims, this action is not 
made final. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 5 and 10 are rejected under 35 U.S.C. 102(e) as being anticipated by Tomisaki et al. 
U.S. Patent 6,696,687. 

Referring to claim 1, the Tomisaki reference discloses in Figures 4, 20A-D and 29, an X- 
ray imaging device comprising an X-ray-electric conversion layer (X-ray plane detector 1, see 
Col. 3, lines 25-34), a common electrode (terminal 31a, see Col. 3, lines 48-52) arranged on 
one surface of the layer, a plurality of pixel electrodes (3) arranged in an array on the other 
surface of the layer as shown in Figure 4, a field effect thin film transistor (TFT 33, See Col. 
3, lines 45-48) connected to each pixel electrode for pixel switching, including source, drain 
and gate electrodes, either one of source and drain electrodes being connected to the pixel 
electrode, the other one being connected to a signal output line (4), and the gate electrode 
being connected to a scanning line (5), and a field effect type thin film transistor (TFT 61, 
See Col. 3, lines 60-65) for imaging a signal from the field effect type thin film transistor 
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(TFT 33) for pixel switching, and the thin film transistor being driven by a driving gate 
voltage pulse (by gate drive 22) wherein the X-ray imaging device comprises a correction 
control circuit (adjustment block 6, see Col. 3, lines 57-68) for supplying a gate voltage with 
a polarity opposite to the gate voltage pulse to at least a part of the gate electrodes of the thin 
film transistors used for the X-ray imaging device (See Col 4, lines 36-48), and the 
correction control circuit supplies the gate electrode with a gate voltage having a polarity of a 
direction that makes the mean value of the driver gate pulses at operating period be zero or 
reduced, during non-image reading period of the X-ray imaging device (See Col. 11, lines 
54-67 and Col. 12, lines 1-31). 

Referring to claim 10, the Tomisaki references disclose all subject matter as discussed 
with respected to claim 5, and the Tomisaki reference discloses in Figure 29 that the signal of 
the pixel electrode is picked up at every frame comprising an X-ray radiating period (by x-ay 
generation source 303, see Col. 13, lines 36-54) and a blanking period of non-radiating, and 
the non-operating period corresponds to the blanking period (e.g., the X — ray diagnoses 
apparatus as shown in Figure 29, the system control unit 304 supplies a control signal for 
synchronizing the X-ray generation sequence with the image acquisition sequence, see Col. 
13, lines 55-67). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 5, 8 and 1 1 rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al. 
U.S. Patent 6,044,128 in view of Tomisaki et al. U.S. Patent 6,696,687 and Kamimura U.S. 
Patent 6,081,015. 

Referring to claims 5 and 8, the Tanaka reference discloses in Figures 1 and 12-14, an X- 
ray imaging device comprising an X-ray-electric conversion layer (X-ray plane detector 107, 
see Col. 3, lines 60-67), a common electrode (e.g., photo diode 148 and a pixel capacitor 
share a common electrode as shown in Figure 12) arranged on one surface of the layer, a 
plurality of pixel electrodes arranged in an array on the other surface of the layer, a field 
effect thin film transistor (TFT 144, See Col. 3, lines 9-10) connected to each pixel electrode 
for pixel switching, including source, drain and gate electrodes, either one of source and 
drain electrodes being connected to the pixel electrode, the other one being connected to a 
signal output line, and the gate electrode being connected to a scanning line (See Col. 3, lines 
15-18), and a field effect type thin film transistor (TFT 146, See Col. 3, lines 20-28) for 
imaging a signal from the field effect type thin film transistor for pixel switching, and the 
thin film transistor being driven by a driving gate voltage pulse (output from horizontal 
scanning shift register 152 and vertical scanning shift register 150, See Col. 3, lines 20-26) 
wherein the X-ray imaging device comprises a correction control circuit (152 & 150) for 
supplying a gate voltage to the gate electrodes of the thin film transistors (e.g., the thin film 
transistors 144 & 146 is alternatively controlled ON-OFF by the correction control circuit 
152 &150) used for the X-ray imaging device; and wherein the device comprises a protection 
diode (MM Structure 9 as a protective diode, see Col. 7, lines 39-50, Col 11, lines 37-42 
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and Figure s 2A-4) limiting the voltage of the pixel electrode (7) not to exceed the protection 
voltage, a power source (148, see Col. 3, lines 14-15 and Figure 12) supplying a 
predetermined voltage to the common electrode (49, see Col. 7, lines 31-33), a gate drive 
circuit switching the thin film transistor (TFT 5, See Col. 7, lines 25-30) by supplying a 
driver gate voltage pulse to the gate electrode at operating period, and a power circuit (as 
shown in Figure 2A) for the protection diode connected to the protection diode (9). 
However, the Tanaka reference does not explicitly show a detail about the correction control 
circuit for supplying a gate voltage with a polarity opposite to the gate voltage pulse to at 
least a part of the gate electrodes of the thin film transistors used for the X-ray imaging 
device, and the correction control circuit supplies the gate electrode with a gate voltage 
having a polarity of a direction that makes the mean value of the driver gate pulses at 
operating period be zero or reduced, during non-image reading period of the X-ray imaging 
device. 

The Tomisaki reference discloses in Figures 4, 20A-D and 29, an X-ray imaging device 
comprising an X-ray-electric conversion layer (X-ray plane detectorl, see Col 3, lines 25- 
34), a correction control circuit (adjustment block 6, see Col. 3, lines 57-68) for supplying a 
gate voltage with a polarity opposite to the gate voltage pulse to at least a part of the gate 
electrodes of the thin film transistors used for the X-ray imaging device (See Col. 4, lines 36- 
48), and the correction control circuit supplies the gate electrode with a gate voltage having a 
polarity of a direction that makes the mean value of the driver gate pulses at operating period 
be zero or reduced, during non-image reading period of the X-ray imaging device (See Col. 
1 1, lines 54-67 and Col. 12, lines 1-31). The Tomisaki reference is evidenced that one of 
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ordinary skill in the art at the time to see more advantages for the solid state imaging device 
supplying a gate voltage pulse with a polarity opposite to the gate voltage pulse to at least a 
part of the gate electrodes of a thin film transistors so that detecting a weak signal in e.g., 
fluoroscopy, since a signal can be sufficiently amplified without wasting the dynamic range 
and improving the S/N ratio (See Col. 6, lines 12-18). For that reason, it would have been 
obvious one having ordinary skill in the art at the time of the invention was made to modify 
the X-ray imaging device of the Tanaka (' 128) by providing a gate voltage with a polarity 
opposite to the gate voltage pulse to at least a part of the gate electrodes of the thin film 
transistors used for the X-ray imaging device, and the correction control circuit supplies the 
gate electrode with a gate voltage having a polarity of a direction that makes the mean value 
of the driver gate pulses at operating period be zero or reduced, during non-image reading 
period of the X-ray imaging device as taught by Tomisaki ('687). 

The Tanaka reference does not explicitly show the protection diode composed of a field 
effect type thin film transistor and the power circuit supplying a limited voltage lower than 
the voltage of the power source thereto, wherein the power source for the protection diode 
supplies a voltage lower than the limited voltage at operating period to the protection diode at 
non-operating period. 

The Kamimura reference teaches in Figures 1 A- IB, a imaging device comprising a 
protection diode (transistor HI 1, H12 and H13) are constituted of MOS thin film transistor, 
bipolar transistors or diodes (See Col. 55-65); and the power circuit (terminal T2 has voltage 
0-5 V) supplying a limited voltage (the electric strength of the gate CI, see Col. 8, lines 1-14) 
lower than the voltage of the power source (terminal Tl has -9V-0-15V) thereto, wherein the 
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power source (Tl) for the protection diode (HI 3 and HI 2) supplies a voltage lower than the 
limited voltage at operating period to the protection diode at non-operating period (e.g., the 
both power circuit T2 and power source Tl supply a voltage should lower than the electric 
strength of the gate CI for prevent a voltage higher than the electrical strength of the gate CI 
from being destroyed, See Col. 8, lines 19-34). The Kamimura reference is evidenced that 
one of ordinary skill in the art at the time to see more advantages for the solid state imaging 
device having more flexible options to use any types transistors, diode or structures as a 
power protection circuit; and the power circuit supplying a limited voltage lower than the 
voltage of the power source thereto, wherein the power source for the protection diode 
supplies a voltage lower than the limited voltage at operating period to the protection diode at 
non-operating period, so that significantly improving a power protective function for the 
image device (See Col. 4, lines 45-55). For that reason, it would have been obvious one 
having ordinary skill in the art at the time of the invention was made to modify the X-ray 
imaging device of the Tanaka ('128) by providing the protection diode composed of a field 
effect type thin film transistor and the power circuit supplying a limited voltage lower than 
the voltage of the power source thereto, wherein the power source for the protection diode 
supplies a voltage lower than the limited voltage at operating period to the protection diode at 
non-operating period as taught by Kamimura ('01 5). 

Referring to claim 1 1, the Tanaka, Tomisaki and Kamimura references disclose all 
subject matter as discussed with respected to claims 5-8, and the Tanaka reference discloses 
wherein the thin film transistor is made of amorphous silicon (See Col. 2, lines 25-28). 
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7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al. U.S. 
Patent 6,044,128 in view of Kamimura U.S. Patent 6,081,015. 

Referring to claim 15, the Tanaka reference discloses in Figures 1 and 12-14, an X-ray 
imaging device comprising an X-ray-electric conversion layer (X-ray plane detector 107, see 
Col. 3, lines 60-67), a plurality of pixel electrodes arranged in an array on the other surface of 
the layer, a field effect type thin film transistor (TFT 144, See Col. 3, lines 9-10) for pixel 
switching, one of whose source electrode and drain electrode is connected to the pixel 
electrode, the other thereof being connected to a signal output line, and whose gate electrode 
being connected to a scanning line (See Col. 3, lines 15-18), a protection diode (MM 
Structure 9 as a protective diode, see Col. 7, lines 39-50, Col. 11, lines 37-42 and Figure s 
2A-4) limiting the voltage of the pixel electrode (7) not to exceed the protection voltage, a 
power source (148, see Col. 3, lines 14-15 and Figure 12) supplying a predetermined voltage 
to the common electrode (49, see Col. 7, lines 31-33), a gate drive circuit switching the thin 
film transistor (TFT 5, See Col. 7, lines 25-30) by supplying a driver gate voltage pulse to the 
gate electrode at operating period, and a power circuit (as shown in Figure 2A) for the 
protection diode connected to the protection diode (9). However, the Tanaka reference does 
not explicitly show the protection diode composed of a field effect type thin film transistor 
and the power circuit supplying a limited voltage lower than the voltage of the power source 
thereto, wherein the power source for the protection diode supplies a voltage lower than the 
limited voltage at operating period to the protection diode at non-operating period. 

The Kamimura reference teaches in Figures 1 A- IB, a imaging device comprising a 
protection diode (transistor HI 1, H12 and H13) are constituted of MOS thin film transistor, 
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bipolar transistors or diodes (See Col. 55-65); and the power circuit (terminal T2 has voltage 
0-5V) supplying a limited voltage (the electric strength of the gate CI, see Col. 8, lines 1-14) 
lower than the voltage of the power source (terminal Tl has -9V-0-15V) thereto, wherein the 
power source (Tl) for the protection diode (HI 3 and HI 2) supplies a voltage lower than the 
limited voltage at operating period to the protection diode at non-operating period (e.g., the 
both power circuit T2 and power source Tl supply a voltage should lower than the electric 
strength of the gate CI for prevent a voltage higher than the electrical strength of the gate CI 
from being destroyed, See Col. 8, lines 19-34). The Kamimura reference is evidenced that 
one of ordinary skill in the art at the time to see more advantages for the solid state imaging 
device having more flexible options to use any types transistors, diode or structures as a 
power protection circuit; and the power circuit supplying a limited voltage lower than the 
voltage of the power source thereto, wherein the power source for the protection diode 
supplies a voltage lower than the limited voltage at operating period to the protection diode at 
non-operating period, so that significantly improving a power protective function for the 
image device (See Col. 4, lines 45-55). For that reason, it would have been obvious one 
having ordinary skill in the art at the time of the invention was made to modify the X-ray 
imaging device of the Tanaka ('128) by providing the protection diode composed of a field 
effect type thin film transistor and the power circuit supplying a limited voltage lower than 
the voltage of the power source thereto, wherein the power source for the protection diode 
supplies a voltage lower than the limited voltage at operating period to the protection diode at 
non-operating period as taught by Kamimura ('015). 
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Conclusion 



8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Lin Ye whose telephone number is (571) 272-7372. The examiner can 
normally be reached on Mon-Fri 8:00AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David L. Ometz can be reached on (571) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). 




Lin Ye 
Examiner 
Art Unit 2615 



December 23, 2005 



